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APPARENT FOSSIL FRUITS FROM THE FORT UNION 
BEDS OF NORTH DAKOTA 
MERRILL A. STAINBROOK 
In the summer of 1920 the writer visited the Eocene Badlands 
of western North Dakota, going there on the completion of a field 
course in geology in the Northern Black Hills. These badlands 
are situated in several counties bordering on the Little Missouri 
river. A thick series of sandstone, shale and lignite is exposed in 
the nearly barren and partly denuded hills. The beds have char-
acteristic topographic expressions and can be traced long distances 
by these alone; the sandstones form benches and the shales gentle 
slopes. In one of these sandstone benches a number of small 
spheroidal bodies were noted. A casual blow of the hammer 
showed that they possessed two distinct parts, an outer covering 
and an inner core. At least twenty of them were broken and 
nearly all were similarly constructed, the core also showing a 
quadripartite division. A few of the better preserved ones were 
saved and these form the basis of this article. 
The specimens at hand, four in number, were found partly em-
bedded in a two-foot stratum of rather fine, yellowish, illy cement-
ed sandstone interposed between heavy beds of shale. The strati-
graphic position of this layer is easily ascertained as about fifty 
feet above is a thick bed of red baked shale, locally called "scoria," 
which is situated about midway in the thousand foot section of the 
Fort Union. The outcrop from which the specimens were secured 
is near Chimney Butte mentioned in Colonel Roosevelt's stories of 
ranch life. 
The most complete and typical of the specimens is elongate py-
riform in shape and is slightly compressed laterally near each end 
but in opposite directions. In its present condition it measures 
133 mm. in length and 118 mm. along the greatest diameter. Or-
iginally it was a centimeter or so longer, a portion having been 
broken away to disclose the interior. The others are not nearly 
so complete and each was smaller before being broken than the 
one measured. 
As intimated above the spheroidal bodies are divided into two 
distinct parts, an outer shell and a large inner core. The shells of 
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all are composed of fine-grained sand and fine yellow clay, reddish 
to yellow in color, quite soft and friable yet coherent enough to 
bear rough handling. The cementing material, a compound of 
iron, is not equally distributed, hence the shell is harder in some 
pa:r>ts than in others. The thickness of the shell in the larger speci-
men is about 25 mm., but is considerably less in each of the others. 
In one the material is concentrically arranged in layers suggesting 
a concretionary ongm. The outer surfaces of the shells are 
broadly grooved and ridged and break away readily from -the en-
closing sandstone due to the concentration of the cementing mater-
ial in the spheroids. 
The core of one of the specimens, completely removed from the 
shell, is roughly spherical in shape and measures 4 cm. in diameter. 
The demarcation between its outer surface and the inner. surface 
of the enclosing shell is very distinct, a thin layer of fine yellow 
clay being interposed. The surface of the core is made very hard 
Fig. 1 
by the concentration of iron compounds there. A broken specimen 
shows that the core is made up of exceedingly fine bluish clay. A 
characteristic feature displayed by all of the inner spheroids is 
the marked division into four subequal sections surficially like 
those of a hickory nut shell, with thi_s difference, however, that the 
divisions continue to the center. · In one or two the sections ·are 
divided by a thin layer of fine yellow clay, but in another there is 
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a septum of gypsum, a millimeter in thickness, with clay on either 
side, between them. The lines of division do not coalesce at -the 
poles but a pair is united at either end of a short transverse line. 
The "quarters" thus formed are not equal in size, one pair may 
be twice as large as the other pair, or a medium sized and a small 
quarter may be squeezed between a. large pair. 
Fig. 2 
The fossil nature of the specimens is thought to be shown by 
the structure. The spherical cores are interpreted as being the 
fossilized fruiits of an Eocene plant; the four sections representing 
the casts of the carpels, the cortex being represented by the spaces 
filled with the fine yellow clay between the core and the outer shell. 
The latter is probably concretionary, and seems to have been in 
no way part of the fruit, but to have been formed after its burial. 
A similar case is seen in the· preservation of the numerous leaves 
in the Dakota sandstone, the leaves having served as nuclei for the 
concrescence of iron compounds about them. 
In support of the fossil nature of the specimens may be cited the 
quadripartite division present in each of those now at hand and 
in those which the writer was obliged fo leave in the field. Such 
regularity of structure seems to be more in accord with a vegeta-
tive origin. Other plant fossils abound. Great beds of lignite up 
to twenty feet in thickness occur both above and below the sand-
stone layer. Numerous seams of peaty material are everywhere 
interspersed between the .shale layers. The great abundance of 
plants during the Eocene is evident from the fact that over three 
hundred species have been described from the Fort Union beds 
alone. Peitrified wood, in the form of logs and stumps, is found 
throughout the region. 
In this connection it may be interesting to note that similar 
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forms, collected from the Tokun formation of Alaska by Dr. Geo. 
F. Kay, have been described by Prof. A. 0. Thomas at a previous 
meeting of this academy. 1 The arguments advanced in that ar-
ticle apply equally well for the fossil nature of the specimens now 
being reported. 
p ALEONTOLOGICAL LABORATORIES, 
STATE UNIVERSITY oF lowA. 
1 Thomas, ,\, 0., Iowa .\cad. Sci. vol. XXIV, pp. 113·119. 
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